gentamycin. Cultures were grown to confluency (1 8-22 days in vitro) with medium changes at 6 and 13 days in uitro.
Immunofluorescence studies with antibodies to GFAP, fibronectin, galactocerebroside, GGT, Thy1 (an antigen found on fibroblasts in culture), neurofilament protein, and Chagasic serum show that these cultures contain predominantly astrocytes (> 85% GFAP-positive cells). Fibronectin-positive cells (fibroblasts and leptomeningeal cells) form the major contaminating fraction (10-15%), oligodendrocytes being rare ( < 1 % galactocerebrosidepositive) and neurons (neurofilament protein-positive) absent. Labelling with anti-GGT and Chagasic serum, whilst showing specific staining of some cells, suggest that capillary endothelial cells are not present in these cultures. Such extensive characterization of cell cultures is essential as the use of a single astrocyte-specific antisera as a positive control can underestimate the number of contaminating cells.
The results in Table 1 The turnover of glial glycogen stores may be important in providing metabolic support for neuronal activity (Wolfe & Nicholls, 1967; Pentreath & Kai-Kai, 1982) and it is important that we understand the mechanisms by which this process takes place. NA is known to promote glycogen breakdown in glioma cell lines and it is assumed that this is the result of a B-adrenergic receptor-evoked increase in intracellular cyclic AMP (Passonneau & Crites, 1976) . However, the evidence for this is somewhat circumstantial and requires further investigation. Here we have attempted to clarify this point by employing a technique which relies on the ability of radiolabelled 2DG to be partially incorporated into glial glycogen (Pentreath et al., 1982) and Abbreviations used : NA, noradrenaline; 2DG, 2-deoxyglucose.
we show that NA increases [I4C]2DG incorporation into glycogen in primary astrocyte cultures. Although increased intracellular cyclic AMP may affect [ I4C]2DG incorporation intoglycogen, it may not be the only route by which NA exerts its effect. Our results suggest that NA acts via both aand /?-adrenergic receptors and that the a-adrenergic, cyclic AMP-independent receptors may predominate in primary astrocyte cultures.
Astrocyte-enriched cultures were prepared (CambrayDeakin et al., 1985) and grown on 60mm diameter plastic dishes until they were confluent (18-22 days in vitro) at which stage they were used in experiments. Cultures were preincubated for 60min at 37°C in glucose-containing (20mM) medium to ensure maximal glycogen content (Cumminsetal., 1983), washed, then incubated for a further 60min at 37°C in medium (pH7.4) of the following composition: NaCl ( l 2 0 m~) , N a H C 0 3 (lOmM), N a H 2 P 0 4 (1 mM), KCl ( 2 . 5 m~) , MgS04 (1 mM), CaC12 ( 2 . 5 m~) , glucose ( 2 0 m~) ; Hepes [4-(2-hydroxyethyl)-l-piperazineethanesulphonic acid, 2 0 m~] , ascorbic acid ( 1 mM), 609th MEETING, LEEDS tropolone (0.1 mM), pargyline (0.1 mM), [ I4C]2DG ( 6~C i / mmol, Amersham, U.K., final concenl.ration 2.5 x in the presence or absence of one or more of the agents indicated in Table 1 . After incubation, cultures were washed, the material from two cultuires pooled and the [ 14C]2DG-labelled glycogen extracted according to Pentreath et al. (1982) . Table 1 shows that in control cultures some 9% of the total [ 14C]2DG accumulated (3000-5000d.p m./dish) was incorporated into glycogen. The extent to which [14C]2DG was incorporated into glycogen was increased by approx. 29% after incubation with NA. The increase would appear to reflect a decrease in the glycogen content of the cultures leading to an increase in the specific activity of the radiolabelled glycogen as our unpublished observations have shown that NA reduces the glycogen content of these cultures by some 34% when compared with control. Should NA induce changes in the glycogen content of these cultures by stimulating intracellular cyclic AMP levels, one would expect that its effect would be enhanced by other agents which also increase cyclic AMP levels. However, the phosphodiesterase inhibitor isobutylmethylxanthine produced only a slight (1 1%) augmentation of the response evoked by NA. Forskolin stimulates adenylate cyclase activity by its action at a site quite separate from adrenergic receptors (Seamon et al., 1981) and was found to cause a marked increase in [ lJC]2DG incorporation into glycogen in these cultures. However, there was no enhancement of this effect when NA was also included in the incubation medium. Isoproterenol is a supposedly specific fl-adrenergic receptor agonist and was found to be more potent than NA in increasing [ 14C]2DG incorporation into glycogen. However, its effect was only partially blocked (30% inhibition) by the P-adrenergic receptor antagonist propranolol. Curiously, the a-adrenergic receptor antagonist phentolamine produced a greater inhibition (70%) of the effect of isoproterenol and the ability of isoproterenol to increase [ 1JC]2DG incorporation into glycogen was abolished by a combination of the two antagonists. These results suggest that isoproterenol was acting as an aadrenergic agonist on these cultures. Such an action of isoproterenol has been observed in studies on glycogenolysis in the mammalian liver (Hems & Whitton, 1980) and isoproterenol, at the concentration used here, does exhibit high affinity for glial a-adrenergic receptors (Ebersolt et al., 1981) .
In summary, our results show that adrenergic receptor activation elicits a change in the extent to which [ "TI2DG is incorporated into glial glycogen stores. This effect appears to be predominantly under the control of a- VOl. 13
by its product, 12-HPETE, has also been reported (Siege1 et al., 1979) . In an attempt to study the kinetics of this reaction a lipoxygenase fraction was prepared from human platelets, the activity of which could be assayed spectrophotometrically. Outdated human platelet concentrates were obtained from the North-East Thames Regional Transfusion Service, Brentwood, Essex, U.K.
Human platelet lipoxygenase was prepared by the method of Aharony et al. (1981) , although platelets were isolated from human platelet concentrates rather than whole blood. Briefly, the cytosolic fraction of sonicated human platelets was prepared by differential centrifugation and subjected to ammonium sulphate fractionation in order
